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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a synchronous 
rectification converter which is provided with the 
overcurrent drooping function and the function of 
preventing reverse current from the load side to the 
power supply side when a plurality of such synchronous 
rectification converters are operated in parallel, and 
enables detection of output current, such as 
overcurrent and prevention of reverse current with 
proper power efficiency. 

SOLUTION: The synchronous rectification converter Is 
provided with a current detecting means connected in 
series with a commutation field-effect transistor an 
overcurrent detecting means which generates an 
overcurrent detection signal fi'om a voltage generated 
fi^om a current, detected by the overcurrent detecting 
means and a first reference voltage, and supplies the 
detected signal to a pulse width control means; a low 
current detecting means which generates a low current 
detection signal from a voltage generated from a current 
detected by the overcurrent detecting means and a second reference voltage and outputs the 
detection signal; and a commutation field-effect transistor stopping means which turns off the 
commutation field-effect transistor, in response to the low current detection signal. 
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i?X$1 2-l7iM5f-f:i-— K1 2-4lzJ:orlE35« 

i??a« h^>i?xa«^9±^aA<«rit$*i«, 

[0 0 8 9] 1 3l4sp»lal»$«fiE-r«^3-<; • 3-f 

1 4l4¥»lHl»*««r«a>7*>-y-Cfc«. 
[0 0 9 0] 1 7l4±a»3a«h5:'vX4«3Xi;«3l£ 
a*3aa h^>S/X^ 4(D*i/ • :i*-7$*(|fflI-r-5/<;UX 

issiiffliHiKr. a^sffsi 7-1, sjasssaw^- 
^a)ai*«ff«i^s«jA*ai^i=5Ei+, Ammmm-i 7 
-1 ©ajA«ff*s«A*aiii^j=S(t«ii!iiia«»i 7 
-2. ffiisttaaii**fiE-r-5fii«ttisaaii 7-3, 
m3S«^tii#»$flii^-r«iiiftj«iie#8- 1 (Dtu^^Mn 

7-20ai*©»©«ff*jESAA4|}^l=5 
It. ««&ttiKaSl 7-3a)aj^3*|fSllA*ig^(=S 

i+r±aj?asm h^i'iJx^ 3(Dy— K(ztti6-r*/<;u 

Xli$«i|»-r'5a>/<U— 51 1 7-4$ffl^trt^.5. 
[009 1] 1 9i4atA. 2 0(4*yi-#— • 5r-f;J-— K 
r. aiftl 9CD-^<Da^$A*aSl <OjEfill<;>«i}^lc 

«aL, «fiti 9a)4>5-^o!>ss?-*'>x-i— • ^r-f ;i- 
-K2 0<D*V— K<kli«L. *>x:*— • 5r-f^-K2 

orory- K«A*«si a)fi«©ttT^i=««Lr, » 

fill 9i:'yx:^— ■ K2 0l=J:orSaffS$ 

«^-r«. -f-Lr. «fii1 gt'^x-^-— . K2 

o 8 - 4 aotast 8 - s j: y ihi 

atssti o-4ai;«isi o-s^yfig^^j-ffiutt^ 

[0 0 9 2] -f-Lr. 3>-r>-y-2ei»'>x-^— • 5f-f 
K 2 o *r J: or massta 

[0 0 9 3] (^j, /<;uxiis$«ffli^si 7^mm-ti>msb 

mmS^ 7-2(D*SliAA4S^I=(4Hl (z^^^xrt^ 
«l5»!SiiS3>/<— ^©a*«ff4««$&*ix. /<;i.x« 
*(Iffll#Sl 7 S3 ^ 1 7-4fl5SIEA 

A3i:^l=l4]att3!£;glffi^S:8(OtllA;{)<^$g$4i. MI!|18 
pgS^ 7-2(oa*fiB^Ft.a>/<u— ^ 1 7-4a>£a 
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[00943 aair, 2 4l±±EI5J(llS35a>/«-5rAx 
[0 0 9 5] asii, a4«)«JfiglCi3rt«^gf(DjK}& 

•e. @5 (•<) 14, tt^BsiE. as (p) tt. 

3iE, as (/\) li, H4a)«ifia(-*jit-5 h7>x6- 1 

laflElc et 4 a >-T>-y- 7-2 ©iS^^faE-C *«ttaiG 

[0 0 9 6] a4«)3£QlfaSII h^>i?X$ 3 t«EiittQ 
h5>2?X$ 4 36</Ol.xe*J»^«(DfflAI=«i: 

tl^Mts ©rai*^S#SiSh^>i?X^3A<:t>-Cfe 

[0 0 9 7] «gor, «E3lEQ3lEtt« BS (□) (DlO<, 
35ix-5. K!E35B35A<H 4 <D h 5 >X 6 - i <D— JJe#ja 

-r^^m@!iSE;b<-j);fii$3i[;h.<&. 1^, as (□) tms 

[0 0 9 8] as (/\) ©Sn#SaiS3EA<H4<DS3!E^ 
K7- 1 ai;3>-r>-y-7-2l=J;oTtf— ^^s 

gt**i.r» as <-) (Dfti#ttaiBffi<±Be**i«. sp 

[0099] L3{l>t, B4a)«Jfi6t?(4h-5>X6-1 S 

[0 1 0 0] melt. mAom^oms&fstmi^-cib 

[0101] asirfctxT, !tS®l4fcb*«ff, «l®l*t±J 

[0 10 2] *-r, ai*«35A<«m3t««-eo!6^&S5>!r 
icitanf^ig^jcii, a4<03>5^>-y-7 -2 05ag^^ 

>2?x^«i 2-2A<;i->-r^f=ft(c^fs(ia^^a 

h'^ViJX^I 2-1 I4:S-:7I=jEc4. ?toT. lESSBSIl 



h5>i?X$ 4 t,^^7(c;5:oTa4<Di^«8SS5^ > 

[0 10 3] -tLT, Maiig4BSl 0-10!>ai*eff!6« 
^•<*— K1 0-7at;Sttl O-eS^LT^ESlgiiS 
m^ 0-1 <©|ffiSEA*^^-l=:jS2*4i«<3!>-c. MBSiQ 
«»i o - 1 l=«$&**i«S^(OS^Qffli'>i-i— . 

y-f^-K2 0©fiffi$mi=«Stl 0-4tSttl O- 

st■^?^^aLf=aa<i:ys<^-^■ct^«. o$y. B4 

ai*B3S<DXU->3^tF3W5t^*lc*>7 hLTl^«. C 

[0 10 4] f-LT, «aiQJEA<a*Bjl!E I a (ZtS^-T 

Iftf^lc^frU. f^)ffiSIIS!l6f^<«>(=l4SSti34iSi 0-1 
<Dttl*effA<«<^Eo-CL^Sa)-t?. 5''-f:«-— Kl 0-7 
taStl 0-6/=J:SjBSl*A^A^&-r, SBSieiiSl O 

CO 1 o s] sfelz, H4<Cll«SSii53>/<— ^A^ia^SI 

*S3Sia l=^^^t•r«s^J:y«<<J:■^r^.^«©■^•, m 

A^3!EA<la l=SLT*aSllli'ieg1 0-1(0ai»B£E 

i*«t>**-e, tBASss I a «fc y^L^esK I b 
^-ei4sg&iiiies 10-1 tti&mm^am-^ia^ l^s: 

[0 1 06] ±IB<DA)<, -ISSSlEtttlj^SiDS-OSJd 
^ff3!»<tX5^'J>>X$»OCi|cd:oT. (^XSSSSaf* 

^f-f KSSSSif^ ©IB */\i/T--f>y-r«Cti<«E< 

[0 1 O 7] X. ffi^JlKMJgr=feoT!S55SS3i!ia h 
^ >S?X 5 4 > L T 5 ^lzl*«3K^I!l3am h ^ > 

5;x^«)^-^*;n=i*eqtAtsi8**tTL^«. cross 
ss**ir*»y. ass®S24s h^>vx^ 4(iasffi 

>i?x4i43b<;j-7lc«i:«©|cgiiE36«*t'«. ^'f:j-— K 

1 2-4ttcti$i»jtr*f=a&iciBa*ih.fcta)-efe 
[0 10 8] fip%. m^mnsbm h 3 ^i^^f. 9 4 ^Tfy 

l=f Sfctoir h^r/2?X^ 1 2-2A*:j-i/|C3Ei:o-C-tO!) 
^ 4<DSaa?tl*^'f Ki 2-4&u:h^>i?x$i 

1 2-2$^^LTSl«lB]l=stm$^l. esEsiiisash^ 
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[0 10 9] zz^vtt. li«3SfiJSEa>t(rtt(Dni^(Dift 

[Olio] cc-e, H4icfii^rtt» ii9S«ii5aaih 

3kh^>i>^^ 12-1 $3Sfflu «a!i«S3a*H5:/ 

2?X^1 2-l(0*>. :*-7S»!l»-r«f=i«>l=/W7K— 
7^05 h^:^i;xai1 2-2*afflLrt^«A«. 

-f tk-^ h ^ >i?x ^ «affl-r « c i t -c ^ 4 L» 
iEa[«»«6iih5:/S5x^4©*>. yty^mm-ti h 

> i?x ^ ^sffl-r -5 c 1 1 * 

COI 1 11 o*y. I£3i£«lfi3amh5>i?x$4<0;*- 

£E*1Hai-r*t«J:LV 
[0 112] C^i^T-l*3fel=IH«Lfclia(=IB 

[0 113] 071*. >$i9tm<D^mmm i^m) -q, 
[0 114] la7(cfel^T. 1 (*A:^m3i-efe-5. 

[0 115] 2(*|^»|S36=l>/<— 4«l=fcl+«X-r 

[0 116] 3l*±®|f35aSF-^>-:?X5i-^, a«i4N 
[0 117] 2 1l4ih^^X, 2 2l4±mSa!im 

[0 118] 4ii«giEmS3aSh^>-:?x^i, 4-1 (* 
[0 1 1 9] SlilESSESIfSiS h^l/i;?x4i 4IZM5IJIC 

:/e?x$ 4<07f?X'r ■ if'^^—F4-^ A<+»^cm3iE!g 



[0120] 6 l±IS35a*3aS h 7 > i?X ^ 4 icSJIJlz 
[0121] 7(*S3S«ltU^S6A<«ltULf=«3K$«EE 

[0 12 2] 9l4a-(0«*affS, 8tt«-<DS^« 
SS9<omA«S^53tE^S70!>tt^«S^:bv&a«3t 

[0 12 3] 11 itm-<omi!^mzm. ^ oi*a-o>» 
[0 12 4] iSi. iAmm^m^sta&zfi&fi3&»m^& 

1 0l=«IS-r««ffl*. H7®«jjE36<l6«ST?*«fce6 

h^>x2 1 izit=^mmt&=^mmtz^r 

[o 1 2 5] 121*, «exiiE«ta^ai oA<tbA-r-5« 

(Si, «a3S«iiij^ai ooasAiiiEgitasja^h^i/-:? 
[0 12 6] ^ 3ttw^^mat^mm-ti>f-a-^ ■ 

;K 1 4l*sF79lHl»*«BE-r4zi>7^t/1>-lffc«. 
[0 12 7] 1 7l4±aii^2!i*h^>i;x4«3aOtS35 

s**siR i>v>i?x^ 4o:j-:> • 3^37$^fl^^-r•5/<;^x 

♦B«8«i|il»-C, S4I«SS1 7-1, raWfiSEav/^— 

^<Dai*aEESIfSIEA*«8^l=5l+, SJpmESi 7 
-1 ©aiAmff*S«A*4iB^lcgl+4^1llit(@Sl 7 

-2, e«tta«E*^fl6-i-«««tt2ftea5i 7-3, 
itssi 7-2a>aj*<DW<DmE*s«A*ag^^(=5it, 

flUSttiKSSl 7-3(Om*SI^SI5A*4S^-(ce(+T 

H5:xS/x^ 3<oy- i-i=«i&-r«/<;i'X<i 

^ 1 7 — 4a0ka>/<u— ^ 1 7 

-4 05ai*Olft31U'<;i,$Sii-r'5-l'>/<— ^ 1 7-5 

*<»iTt^5. iisi, -r^/^— ^ 1 7-5*^ffl-r-5fl> 

h^i/i?X^$ffiffl-r«Ci:*S:tLTt^«A^&Tffc 

[o 1 2 8] 2 314, j&mm^m^momtit^mcom 

^Sffi$/<;uxffisHffli^ai=Stl&-r«lcSfcoT± h 5 
:^X2 1 oi-'^mtmm^ti>tzib<Dy* k • *:;f^-c 

fc-5o ilSS, /1;UXltl$lltai|llKl 7C0rflSSSilC"7;j- h • * 
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[0 1 2 9] -e-LT, 3>7^>-9-2lBl»7;j- Y- ■ 13^=7 
2 3 *-e<0«tfieS«IC J: o-C««S<DliaSS3iE3 

[0 1 3 0] iss, /OLxesfiffli^si 7^mmT^mm 
lafflsi 7-2©i^fieA*aiii^-uiiai l=**^tTt^ 

1M»*S1 7*«rt-r*a>/<U— ^ 1 7-4©filEA 

Aijl!7-(c(iifl«3fE«itil#»8<DmAti<«l$&$;h.. SSbii 
mS^ 7-2<DaAi4I-T-*=i>/<U— ^ 1 7-4(DSIE 

[0131] Sftl=. 2 4ttJ:era»IS3K3>/^— ^sb" 

[0 13 2] c::n?. :^'f -v^^mifJiS^ h^vi?;^.^ 2 

IZMJ-B—^ ■ 3-f;H 3. 3>7^>-t>-1 4. 7.-( 

assa* 2 2»i;± h^>x2 1 

[0 13 3] i«fltja« h^i/e?^^ 336<:i-7lc 

aizJcoTX-r -y^BISlSSa h^>2?X^ 2 2li:*-7l- 
ttg'a— • =j-f;n 3, a:^-r>-y-i 4ai;iEa[»4 

[0 13 4] «£o-C, ia7Om(0i^ffifi3Slllf^l«ai 

[0 13 5] ^-LT. ffl«iitttffl^«8<Dtb*l=J:-3r 

h^>vX^ 3<D:j->^ia$SJ6Lrii!*a 

aE«lfiJaaih^>5?X^iffit¥Sl 2*^LTl5iiS«l!l 

-a- 4 IS t a 1 0 « J5E 1 1^ c 15 4 o 

[0 13 6] 'ISm9!E^tii#» 1 QiJ>%—(Ji^W 

X^f?jt^Sl 2/-K3iEmi!l2!lllK5>i?X$4(D>f— 

K I c s« $ ;h, fc * fit « -a- -5 « fig $ «i X. -s a « t » 
[0137] 

[0 13 8] a)*,. ssseiai* 



ff^c 5 c t « i^»!S9t3 5 *a«-r « c t 

[0 13 9] X, 9r=(D|gQSI=J:4tld!. it«3S«ktb^a 

[01 4 o] X. m=<ofseBi=j:*tif. a«mg!E8iai^ 
sAt^ir4s*affA<, sfetbiaaE®fli(=j6i:T2-:5(Dfii 

Sift 4f-f KSg5i:(DBa<0/\>T- -r >^/^A«^-r« C t 

[0141] X. "mmai^mz^ixii. s«m3Eeita^ 

[0 14 2] SIC. msa>SE?Bi=J:+i,ii. s^ggmif^ 
[aiSO>fB!«]&IS^] 

[a 1 ] ^^^vRoimmm^m (.t<D 1 ) . 

mzl Si ©«/aicfeMt-5iaa3!ESTI8ff. 

[g3] @1 (D«^l=feNt^iS%dS9llf^. 

[a4] Hi (0«^(=jt^j£-r«@»Bfi3l£3>/<-^. 

[05] @4a>^^(~&Mt-&«-90!>iS]^. 

t@6] IS4®«J?Eoa3ii$9»i^14. 

[07] ;^%^a>ll3i:»^0 ('ea>2) . 

[a 8] (£3l£<DI3MSllK=)>/<— ^(Om^flq. 

[0 9] S 8 a)«fil<Oiam3![ST#i4. 

[010] aaaaBsai5iJ8iaLfcaas->XTA. 
1 A^ms 
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2 

4-1 T^'r-f • ^-(Tt-i: 

5 IE3S4f-f K 

6 ^Si^m^st 

6- 1 l-5>X 

7 S3!E^S 

7- 1 S35y-f:*— K 

7- 2 3>^>-y- 

8 iB«3S«IU.^» 

8 - 1 MBiiaffis 

8- 2, 8-3» 8-4 

9 m-a}lMi«ss 

1 O ffiSSKttU^S 

10-1 mwimmm 

I 0-2. 10-3, 1 0-4, 

10-8, 10-9 5f-f;i— K 

I I n(-<o3immE.m 

1 2 «3!EmS2bll h ^ ^?jh#S 
12-1 l«l!l«Sa«h5>vX5r 
12-2 h5>i?X^ 



8-5 



1 0 — 5, 1 0-6 



12-3 titK 

1 3 ^3—^7 • 3-f ^l. 

14 3 

1 5 «tit 

1 6 

1 7 /<;ux«f«w*® 

17-1 mmwEEs 
17-2 Mfiiieies 
17-3 mm^si^m 

17—4 ^ 
17-5 -f ^ 
18 j£35l»ih5r-f:i--K 

1 9 «m 

2 0 'Vx:?— . 4f-r;i-— K 
2 1 ih^VX 

2 2 x-r--/^«i!tab»h5>s?x^ 

2 3 

2 4 m« 

1 O 1 AA«a 

1 o 2 m-<DssiHia 1 ) 
103 <omsii% (ss#2) 

1 o 4 ft n (onmm^ (%is# n > 
1 OS 
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